
El Camino: Course SLOs (MATH) - Math (Math and Science Majors)

Fall 2017
Assessment: Course Four Column

ECC: MATH 170:Trigonometry

Course SLOs Assessment Method
Description Results Actions

SLO #4 PROOFS - Students will
analyze and construct proofs of
trigonometric identities.

Inactive Date:

Course SLO Assessment Cycle: 2017-
18 (Fall 2017)

Course SLO Status: Active

Input Date: 11/21/2013

Comments::

Standard and Target for Success:
Our goal is to obtain a 70% success
rate on the SLO (that is, 70% or more
students scoring a 2 or 3).

Action: Continue to help students
master how to prove trigonometry
identities by strengthening
fundamental algebra skills through
more individual and group
practice.   (02/19/2019)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18 (Fall
2017)
Standard Met? : Standard Not Met
We observed the following results:
307 total students were assessed in the SLO

Score of 3 - 134 students (43.6%)
Score of 2 - 65 students (21.2%)
Score of 1 - 63 students (20.5%)
Score of 0 - 45 students (14.7%)

We saw an 65% success rate for this SLO which doesn't
reach our target thus our standard was not met.

some instructors commented that students had trouble
with the skills of adding fractions with different
denominators both in arithmetic and algebra.

Some instructor commented that the majority of the class
were able to attack the problem with a good strategy but
got lost in the algebra that was needed to complete the
problem correctly.

Some instructor commented that students made algebraic
mistakes, such as combining fractions and
multiplying expressions.  For example, while combining the

Additional Information:

Exam/Test/Quiz - we assessed the
following test/quiz problem:

 Prove the trigonometric identity:

sin?/(1+cos?)+(1+cos?)/sin?=2csc?

Scoring Rubric:

             3 – all correct
             2 – one mistake
             1 – two mistakes
             0 – no understanding
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Course SLOs Assessment Method
Description Results Actions

% of Success for this SLO: 65
Faculty Assessment Leader: Le Gui
Faculty Contributing to Assessment: Judy kasabian,  Milan
Georgevich, Susie Tummers, Le Gui, Alexander Abatzoglou,
Christopher Dean, Ramy Heng

fractions, one student got the
numerators right, but wrote the LCD as 1 + cos ?? + sin ??
instead of (1 + cos ??) sin ??.

OVERALL ANALYSIS:  the majority of instructors mention
that a strong algebra foundation is a significant factor for
students being able to meet SLO target. In this situation, it
will be helpful for students to continue to review the
algebra foundation skills, including but not limited to,
adding/subtracting rational expressions, multiplying
polynomials, and simplifying rational expressions,
memorize fundamental identities, and to practice more
identity proof homework problems and in-class group
activities.   When teaching identities it will also help to
discuss different proving strategies depending on the
content of the problems.  Further, having students explain
their analysis process and demonstrate their procedures to
one another can improve understanding.

  (02/19/2018)
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ECC: MATH 180:Pre-Calculus

Course SLOs Assessment Method
Description Results Actions

SLO #4 PROOFS - Students will
analyze and construct proofs,
including proofs by induction.

Inactive Date:

Course SLO Assessment Cycle: 2017-
18 (Fall 2017)

Course SLO Status: Active

Input Date: 11/21/2013

Comments::

Standard and Target for Success:
We set a target of 65% success for
this SLO (that is, at least 65% of
assessed students to earn a score of
'2' or '3' - that is, of most to
complete understanding)

% of Success for this SLO: 60
Faculty Assessment Leader: M Bateman
Faculty Contributing to Assessment: L Wang, O Villoreal, E
Morales, A Martinez, K Numrich, M Mata, J Martinez, A
Avila

Action: In order to raise our
success rate to the desired 65%,
we intend to assess an induction
proof problem again to see if the
results improve. (02/20/2019)
Action Category: SLO/PLO
Assessment Process

Semester and Year Assessment Conducted: 2017-18 (Fall
2017)
Standard Met? : Standard Not Met
There were 264 total students assessed for this SLO.

95 of them scored a '3' (36% of assessed students)
63 of them scored a '2' (24% of assessed students)
66 of them scored a '1' (25% of assessed students)
40 of them scored a '0' (15% of assessed students)

With a success rate of about 60%, we are a little under our
set target for success at 65% - indicating a need to bolster
student understanding in the topic. Mathematical induction
is notoriously tough as it is often one of the first student
encounters with mathematical proof and abstraction. It
requires a lot of practice and a totally different mindset
from most of the other pre-calculus topics. Instructors
commented on students making algebra simplification
mistakes on the inductive step in particular. Another issue
brought up by instructors was a lack of class time that can
be spent on the topic. Math 180 is filled with a lot of topics
for the short time frame. Oftentimes students are expected
to invest a lot of their own time working on problem sets to
master these difficult topics and prepare them for STEM
transfer mathematics. (02/20/2018)Additional Information:

Exam/Test/Quiz - Students will
analyze and construct proofs,
including proofs by induction.

Sample problem:

Prove by mathematical induction:
For all positive integers n:

3 + 8 + 13 + ... + (5n-2) = n(5n+1)/2

Rubric:

3 - all correct
2 - one or two small mistakes such as
leaving out the base case
1 - three or four mistakes
0 - no understanding at all
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ECC: MATH 190:Single Variable Calculus and Analytical Geometry I

Course SLOs Assessment Method
Description Results Actions

SLO #4 PROOFS - Students will
analyze and construct proofs
involving limits, derivatives, and
integrals.

Inactive Date:

Course SLO Assessment Cycle: 2017-
18 (Fall 2017)

Course SLO Status: Active

Input Date: 11/21/2013

Comments::

Standard and Target for Success:
Our goal is to obtain a 70% success
rate on the SLO (that is, 70% or more
students scoring a 2 or 3).

Action:  Stress good study
strategies.   Create more examples
and practice exercises.
(02/06/2019)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18 (Fall
2017)
Standard Met? : Standard Met
  238 students were assessed.
  109 students (46%) earned a score of 3, the highest level of
understanding
  76 students (32%) earned a score of 2
  36 students (15%) earned a score of 1
  17 students (7%) earned a score of 0

   77% of the students achieved at level 2 or 3, which
exceeded our target rate of 70%

   Some instructor comments:

1) Did your students meet expectations?

About ¾ of the students had something close to a proof.
Minor mistakes in syntax. This is better than in previous
years because I have spent more time and done more
examples.

33.3% (8 students) were able to complete the problem,
37.5% (9 students) were able to do the problem but made
algebraic mistakes, 20.8% (5 students) were able to do only
part (a), and 8.3% (2 students) were not able to do neither
parts of the problem. Students who scored 0 or 1 had poor
attendance, poor participation, and did not do their
homework, which led to an unsatisfactory outcome.
Overall, the results of the SLO show that 70.8% of the
students scored a 3 or 2 which was within my expectations.

Yes the students met my expectation because they did
extremely well overall on their algebraic manipulation and
notation leading to demonstrated comprehension of the
content.

Additional Information:

Exam/Test/Quiz -    Consider the
function:   f(x)=x-1-cosx.   Use the
Intermediate Value Theorem to
show that the function has at least
one real root on the interval [0,p].
Use Rolle’s Theorem to show that
the function has at most one real
root on the interval [0,p]

Rubric:  3 – all correct
            2 – one or two mistakes
            1 – three or four mistakes
             0 – no understanding
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Course SLOs Assessment Method
Description Results Actions

2) What teaching methods / strategies did you find
particularly effective with regards to this assessment?

Lot’s of examples with drawings.

Cooperative learning is an effective method. Students were
able to practice during and outside class to construct
proofs. I spent sufficient time going over proof problems
during my lectures. I also assigned homework problems that
required the construction of proofs.

I went over a lot of examples of Rolle’s Theorem and the
Mean Value Theorem in class. I also assigned homework
problems on these theorems.

Numerous practice problems are given as exercises.

I did many examples of this type in class and had students
do these on worksheets and exams.  We discussed proof
writing and reading.  Some proofs in class work included the
definition of the derivative and integral, extreme value
theorem, Rolle’s theorem, mean value theorem, derivation
of differentiation rules for inverse functions (e.g. inverse
trig and log), and epsilon-delta definition of the limit.
Students were informed that at least one proof exercise
would be on the final exam.

I use the outside-class activity and in-class activity
strategies.  On Monday, I assigned an outside-class activity
for students to read and do one easy homework problem
on the Intermediate Value Theorem and Rolle’s Theorem.
On Wednesday, after lecturing about the Intermediate
Value Theorem and Role’s Theorem, I had students doing an
in-class activity about these theorems.  Then I did two more
problems.  Next class meeting, I had another in-class activity
for students to use the Intermediate Value Theorem and
Rolle’s theorem to prove a problem that is similar to the
assessed SLO.

3) How might you consider improving the student learning
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Course SLOs Assessment Method
Description Results Actions

% of Success for this SLO: 77
Faculty Assessment Leader: Michael Bateman
Faculty Contributing to Assessment: Michael Bateman, Bob
Lewis, Hamza Hamza, Jasmine Ng, Kris Numrich, Dominic
Fanelli, Joe Hyman, Arkadiy Shehynshteyn, Antony Hoang

of this assessed topic in the future?

More examples and more difficult proofs.

I may assign more homework problems that require the
construction of proofs. I may also have students practice
more during in-class activities. Furthermore, students need
to be educated regarding the importance of the ability to
construct proofs in modeling real-life problems.

Students need to learn work ethic when coming to college.
Without practice outside of the classroom their
performance will suffer greatly.

Guided practice is most efficient.  Present an example in
class, then have students attempt some on their own.  Have
students share their proofs with the rest of the class using
the white boards.  Continue the practice throughout the
semester so it is a theme of the course rather than a passing
topic.

To improve results I would have students work in teams.
Students would practice using the Intermediate Value
Theorem and Rolle's Theorem to prove an equation has
exactly one solution on an interval. (02/06/2018)
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ECC: MATH 191:Single Variable Calculus and Analytical Geometry II

Course SLOs Assessment Method
Description Results Actions

SLO #4 PROOFS - Students will
analyze and construct proofs to
determine convergence and
divergence of sequences and series.

Inactive Date:

Course SLO Assessment Cycle: 2017-
18 (Fall 2017)

Course SLO Status: Active

Input Date: 11/21/2013

Comments::

Standard and Target for Success:
Our goal is to obtain a 70% success
rate on the SLO (that is, 70% or more
students scoring a 2 or 3).

Action: By the start of next spring,
we hope to assess the same topic
but with a more challenging
exercise regarding proofs and
series convergence/divergence
behavior. The success rate of our
past assessment was quite high.
To further investigate whether
students truly understand the
topic, we need to increase the
difficulty of the assessment.
(02/11/2019)
Action Category: SLO/PLO
Assessment Process

Semester and Year Assessment Conducted: 2017-18 (Fall
2017)
Standard Met? : Standard Met
We observed the following results:

127 total students were assessed in the SLO

Score of 3 - 77 students (61%)
Score of 2 - 26 students (20%)
Score of 1 - 17 students (13%)
Score of 0 - 7 students (6%)

We saw an 81% success rate for this SLO which exceeds our 
target significantly thus our standard was met.

Several instructors commented that the SLO statement was 
a little simplistic for the topic. In the future, we will 
definitely increase the complexity and rigor of the assessed 
problem. It was also suggested that we perhaps use a real 
world application problem of the idea as well to further 
assess student understanding of the underlying concept in 
addition to the procedures behind solving it.

Some instructors commented on similar errors being made 
by students - including but not limited to - forgetting to 
verify convergence behavior at the boundaries, citing the 
incorrect convergence/divergence tests, in particular 
forgetting that a p-series with p=1/2 is divergent.

To help remedy these common mistakes, we continue to 
have students practice on challenging homework problems 
and in-class exercises. Doing group work and paired quizzes 
can also help with performance. Having students explain 
their thought processes and demonstrating their 
procedures to one another can bolster understanding.
(01/24/2018)
% of Success for this SLO: 81
Faculty Assessment Leader: Z Marks
Faculty Contributing to Assessment: Z Marks, S Taylor, D 
Fanelli, M Georgevich, R Taylor

Additional Information:

Exam/Test/Quiz - We assessed the
following test/quiz problem:

Determine the radius and interval of
convergence for the given power
series. Be sure to determine
convergence/divergence behavior at
the endpoints of the interval.

Sum(from 0 to infinity) 3^n / n^(1/2)
(x-2)^n

Scoring Rubric:

3 – Student is able to obtain the
correct interval and radius of
convergence correctly using the
appropriate tests. Behavior at the
boundaries is analyzed accurately.
2 – Student makes one error but
understanding is satisfactory (for
example, student may incorrectly
analyze convergence behavior at the
boundaries but everything else is
accurate)
1 – Student makes several mistakes
and/or approaches the problem
incorrectly. Understanding is not
satisfactory.
0 – Barely anything is presented.
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ECC: MATH 210:Introduction to Discrete Structures

Course SLOs Assessment Method
Description Results Actions

SLO #4 PROOFS - Students will
analyze and construct proofs in logic,
number theory, combinatorics,
probability and graph theory.

Inactive Date:

Course SLO Assessment Cycle: 2017-
18 (Fall 2017)

Course SLO Status: Active

Input Date: 11/21/2013

Comments::

Standard and Target for Success: It
is expected thran more than 70% will
score 3 or 4 on this SLO

% of Success for this SLO: 73
Faculty Assessment Leader: Diaa Eldanaf
Faculty Contributing to Assessment: Diaa Eldanaf, Greg Fry

Action: Math 210 instructors will
continue to search for and design
newer and better examples to
illustrate the relevant methods of
proof, continue to create more
homework problems for students
to practice, encourage students to
read more formal proofs and try
problems that use different kinds
of proofs, and remind students not
to prove by example.
(02/07/2018)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18 (Fall
2017)
Standard Met? : Standard Met
Two sections of 210 were assessed.
Fry's section: out of 22 students 10 (46%) scored 3, 6 (27%)
scored 2, 4(18%) scored 1, and 2(9%) scored 0.
Eldanaf's section: out of 18 students 8 (45%) scored 3, 5
(28%) scored 2, 2(11%) scored 1, and 3 (16%) scored 0.
Both sections met expectations which was more than 70%
of the students score complete or most understanding. 73%
in both sections met or exceed expectaions. 2 out of 22
students had no understanding in Fry's section, whereas 3
out 18 had no understanding in Eldanaf's section.
(02/07/2018)

Additional Information:

Exam/Test/Quiz - Prove the
following statement: If n is a positive
integer then:

n^3+1 is odd if and only if n^2-1 is
odd.

Students will earn points as follows:
3- Student shows a complete,
structured proof for both directions
of the implication using appropriate
notation.
2- Student shows proofs for both
direction of the implication without
using the appropriate notation.
1-Student shows a proof for only one
side of the implication.
0-Student proves by example/ writes
irrelevant statements/ leaves
problem blank.
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ECC: MATH 220:Multi-Variable Calculus

Course SLOs Assessment Method
Description Results Actions

SLO #4 PROOFS - Students will
analyze and apply Green’s, Stokes,
and Gauss’ Theorems.

Inactive Date:

Course SLO Assessment Cycle: 2017-
18 (Fall 2017)

Course SLO Status: Active

Input Date: 11/21/2013

Comments::

Standard and Target for Success:
Our goal is to obtain a 70% success
rate on the SLO (that is, 70% or more
students scoring a 2 or 3).

% of Success for this SLO: 72
Faculty Assessment Leader: Greg Fry
Faculty Contributing to Assessment: Jeff Cohen, Ashod
Minasian, Jose Martinez

Action:  Improve instruction of the
visual and conceptual aspects of
force fields along with algebraic
methods of solving problems.
Develop more exercises for
students to practice using these
approaches. (02/06/2018)

Follow-Up: We will reassess
(02/12/2019)

Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18 (Fall
2017)
Standard Met? : Standard Met
106 students were evaluated.  40 students (38%) achieved a
level of 3, the highest.  36 students (34%) received a 2, 20
students (19%) got a 1 and 14 students (13%) got a 0.   We
are pleased that 72% of the students achieved a level of 3
or 2.

 Some comments from instructors:
The students did meet my expectations for the class, as
most of them listened, and did well.
The method/strategies I have found most effective seem to
be that of presenting some theory, giving some examples,
and taking and answering questions.
In the future, for the students that didn’t do so well, I might
consider reminding them, that practice makes perfect; that
is to do more homework, and try not to miss class.

This SLO measured some complicated relationships for most
students to understand and most of them were able to
make the necessary connections.
When teaching vector calculus I always find it particularly
effective to provide them graphs of the vector fields used in
examples and problems and have them study and discuss
the path through the vector field in relation to the forces on
the field.
In the future, I will work on the continued development of
the visual and conceptual aspects of force fields along with
algebraic methods of solving problems. (02/06/2018)

Additional Information:

Exam/Test/Quiz - Use Green’s
Theorem to show that for any closed
simple positively oriented curve C,
the area inside C is equal to the
integral of xdy over C.

Use part (a) to calculate
the area of the ellipse C with
parametric representation (acost,
bsint), on interval [0,2p], where a
and b are positive constants.

Rubric:  3 – all correct
             2 – one or two mistakes
             1 – three or four mistakes
              0 – no understanding
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ECC: MATH 270:Differential Equations with Linear Algebra

Course SLOs Assessment Method
Description Results Actions

SLO #4 PROOFS - Students will
analyze and construct proofs relevant
to differential equations and linear
algebra.

Inactive Date:

Course SLO Assessment Cycle: 2017-
18 (Fall 2017)

Course SLO Status: Active

Input Date: 11/21/2013

Comments::

% of Success for this SLO: 83
Faculty Assessment Leader: Paul Yun
Faculty Contributing to Assessment: Paul Yun, Jim Stein,
Ashod Minasian
Related Documents:
Math 270-F17-SLO combined.docx

Action: In the high level
mathematics course Math 270
Differential Equations with Linear
Algebra, the effective teaching
method is introducing and
explaining concepts, showing
several examples through clear
and well organized class lectures,
and providing practice exercises
that students try out first and class
reviews together later.  Using
several different sets of linear
homogeneous differential
equations, help students see how
to prove that each set forms a
subspace, and then make sure
that students try out practice
exercises themselves enough so
that they can master the concepts.
(12/20/2017)

Follow-Up: Apply suggested
teaching strategies in classroom,
and  find out whether there is any
future improvement in the
student performance in proving
the set of linear homogeneous
differential equations forms a
subspace . (12/20/2017)

Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18 (Fall
2017)
Standard Met? : Standard Met
103 students were assessed, and the results are below.
6 (6%) students scored 0(No understanding); 11( 11%)
students scored 1(Some understanding); 61 (59%) students
scored 2 (Most understanding); 25 (24%) students scored 3
(Complete understanding).

83% of students scored 2 or 3, and thus we conclude that
the majority of the students understand that the set W of
linear homogeneous differential equations forms a
subspace. Therefore, the majority of students know how to
analyze and construct the proof relevant to differential
equations and linear algebra. (12/20/2017)

Exam/Test/Quiz - Assess whether 
students can prove that the set of all 
solutions of a homogeneous 
differential equation forms a 
subspace of the vector space of 
infinitely many differentiable 
functions.
Standard and Target for Success: 
BASED ON RUBRIC BELOW: It is 
expected that 80% of students will 
score 2 or 3 on this SLO.

Scoring Rubric:
Score 0 will be given to students who 
did not show any relevant work. 
Almost everything about the 
problem is incorrect.

Score 1 will be given to students who 
are aware that the subspace W 
needs to be closed under vector 
addition and scalar multiplication, 
but they do not know how to prove 
the properties.

Score 2 will be given to students who 
prove that the subspace W is closed 
under vector addition and scalar 
multiplication, but there are some 
minor mistakes in their proofs.
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Score 3 will be given to students who 
prove that the subspace W is closed 
under vector addition and scalar 
multiplication with no mistake.
Additional Information: In order to 
earn score 3, proof needs to be 
properly written and logical.
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